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Fig.1 Rods model and finite element model of semi-rigid joints
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Tab.1 Structural ultimate load of axial semi-rigid connection
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Fig.4 The bilinear model of joints
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Tab.2 The size and stiffness of welded hollow spherical joint
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Fig.6 Middle-dimensional truss arch
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Fig.7 Chord stress distribution of the middle truss arch
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Tab.4 The maximum displacement of the structure with different node axial stiffness
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Static performance research on cylindrical reticulated mega-structure
based on joints stiffness

LI Feng', LOU Qiaond®, LIU Tao®, ZUO Songlin'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. Xi'an Cendes Architecture Engineering Design Consulting Co. LTD, Xi'an 710065, China;
3. China Northwest Architecture Design and research institudeco.LTD, Xi'an 710065, China )

Abstract: Numerical model of cylindrical reticulated mega-structure with semi-rigid joints was established. Considering the geomet-
ric nonlinearity and initial defects, the structural static performance was respectively studied with axial semi-rigid joints, bending
semi-rigid joints and double semi-rigid joints. The results show that when considering only the axial stiffness of the nodes, if it in-
creases, the static stability capacity increases; when considering only the bending stiffness, the static stability bearing capacity
changes little; and considering both, the structural bearing capacity will be significantly reduced compared to only considering the
axial stiffness. So, additive effect of joint axial stiffness and bending stiffness is obvious. Considering this additive effect, the static
properties of welded ball node structure was studied. The results show that the change of joint stiffness will cause significant changes
in the internal forces and displacements of the structure. So, in the actual project, node semi-rigid impact cannot be ignored.

Key words: cylindrical reticulated mega-structure; static performance; joint stiffness; finite element analysis; welded hollow spheri-
cal joint
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